Cerebral energy metabolism in guinea pig fetuses during development.
During development fetal arterial oxygen tension falls, whereas cerebral oxygen consumption rises due to an increase in cerebral metabolism. To compensate for this increase in oxygen consumption, blood flow and therefore oxygen delivery to the cerebrum rises. To determine whether during development oxygen delivery to the cerebrum meets cerebral oxygen consumption, we measured the concentrations of high-energy phosphates and glycolytic intermediates in the cerebral cortex of fetal guinea pigs at different gestational ages. During development there was no change in the concentrations of adenosine triphosphate, creatine phosphate, adenosine monophosphate, and lactate. However, cerebral concentrations of adenosine diphosphate increased and those of glucose decreased. Our results suggest that the increase in fetal cerebral oxygen delivery during development meets cerebral oxygen consumption with increasing gestational age. We speculate that the measured rise in the concentrations of adenosine diphosphate may accelerate glycolysis during development and therefore may cause a rise in both cerebral blood flow to maintain oxygen delivery.